Comparative analysis of the chloroplast proteomes of a wheat (Triticum aestivum L.) single seed descent line and its parents.
To understand the photosynthetic basis in a single seed descent line 10 (SSDL10) of wheat contained high ATP in leaves, the chloroplast proteome was compared to SSDL10 and its parents using a combination of 2-DE and MALDI-TOF MS and MS/MS. More than 300 protein spots could be reproducibly detected in the 2D gel. 18 spots were differentially expressed between SSDL10 and the parents, 16 of which were identified by MS with the localization in chloroplasts. These proteins are grouped into diverse functional categories, including Calvin cycle and electron transport in photosynthesis, redox homeostasis, metabolism, and regulation. In addition to Rubisco large subunit, the content of photosynthetic electron transfers such as chlorophyll a-b binding protein, ATP synthase δ subunit, ferredoxin-NADP⁺ oxidoreductase (FNR) was higher in SSDL10 than in its parents. Furthermore, cyclic electron transfer around photosystem I (CET) was faster in SSDL10 than in the parents. Analysis of NADPH-NBT oxidoreductase activity combined with immuno-detection further revealed that, the activity of two high molecular mass protein complexes containing FNR probably involved, the CET appeared higher in SSDL10 than in the parents. The possible mechanism for the regulative role of CET in photosynthesis in SSDL10 is discussed.